N-acetylserotonin increases cell proliferation and differentiating neuroblasts with tertiary dendrites through upregulation of brain-derived neurotrophic factor in the mouse dentate gyrus.
In this study, we investigated the effects of N-acetylserotonin (NAS) on cell proliferation and neuroblast differentiation in the mouse dentate gyrus using anti-Ki67 and anti-doublecortin (DCX) antibodies. Ki67 is expressed in the nucleus or on the surface of chromosomes during all of the active phases of the cell cycle, and DCX is expressed in neuronal precursor cells as well as in immature neurons. At 17 weeks of age, 20 mg/kg of NAS or the same volume of vehicle was intraperitoneally administered once a day for 3 weeks. The animals were sacrificed 2 hr after the last vehicle or NAS treatment. NAS treatment significantly increased the number of Ki67-positive nuclei and DCX-immunoreactive neuroblasts with well-developed dendrites (tertiary dendrites) compared to the vehicle-treated group. However, the number of DCX-immunoreactive neuroblasts without tertiary dendrites was not changed. The administration of NAS also significantly increased the protein levels of brain-derived neurotrophic factor (BDNF) in the dentate gyrus. This result suggests that NAS significantly promotes cell proliferation and the number of differentiating neuroblasts with tertiary dendrites through an increase in BDNF levels in the mouse dentate gyrus.